In vivo reversal of thyroxine induction of DNA synthesis by dibutyrly cyclic AMP in developing rat cerebellum.
Thyroxine, dibutyryl cyclic AMP, and a combination of both drugs were administered daily from birth to 2, 2 and 3 pups, respectively from each of 5 litters of Sprague-Dawley rats. Body weight, brain weight, cerebellar weight, and cerebellar DNA were measured in each animal at age 5 days and compared with values from a pair of controls from each litter. Cerebellar weight and DNA content were affected more severely than body weight in cyclic AMP-treated animals, with cerebellar DNA reduced significantly to 88% of control values. Cerebellar DNA was significantly elevated to 117% of control values in thyroxine-treated animals. This augmentation of cerebellar DNA synthesis by thyroxine was negated by administration of dibutyryl cyclic AMP 10 min prior to the thyroxine injection. These results support an hypothesis that the enhancement of cerebellar cell division by thyroxine involves an increase in the ratio of intracellular cyclic guanosine monophosphate to cyclic adenosine monophosphate. The reversal of the thyroxine-induced increase in cerebellar DNA synthesis by a prior injection of dibutyryl cyclic AMP suggests that the early stimulation of cell division by thyroxine may be mediated by cyclic AMP, and that the intracellular balance between cerebellar cyclic AMP and cyclic GMP was distorted by in vivo elevation of intracellular cyclic AMP levels.